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01802443. 2 



ft m m « 



*1/4K 



1, — #i«Jfl*#iM«&#4Mt#.*J.^ 2 
tfrJotiZM &%$LM., %*kfa&^r, JLtiL&&M:&i&%*k. #u 

«JLjL*ii — ^-fr 

n,;fcn 2 (£-t> n 1£ n 2 ) Ht, i£ 2 >hit#^P#^. 
|Hj6^^>gr*^ffiTi^^^^##^- n 3 . 

/TnT^nU- ((v r TnT T nIT-n2)/3)-0. 05^ n 3 ^v r ^n7 T iIT+((iii-/Tn7 T iI5)/3)+0. 05 

(1) 

m&J&&&gr#mT&X 2%L-&tfj%rtt^ n 3 . 

7 (n 1 -n 2 )- ( (v r TnT T iIT-n 2 ) /4) -0. 03^ n Cn^n^i ( (n , -V Ou-n*)) /4) +0.03 

...... ( 2 ) 

4. i~3 t##^-^#r*£#;fc#3tj;, 

VX 0.01 ~ 30 **% ^ 30- 80 * *% 
5- ^^^J^-^- 1~3 t^^#-^^r^^it#^^, £t> 

ygr&^T&&^ (Al). (Bl)«^(C)###aj^^^^&: 
(Al) ^ 1 A-^^-^M-'y^ 2 ^^J&^^^tf^lfc^ 4 >*T# 

(Bl) £ 1 >h^-^t^^^ 2 ^%&&^&%~ift^fa1-#l%fa%$L 



01802443. 2 



ft M 5 * 45 JH2/43J 



(C)4&£4*4fc«. 

6. 1-3 + #4fc* — **M£#jfc##.JL, * + , 
Jr&^^T&A^ (A2), (B2). (C)^(D)tf #&$£i/^i|fr#@4fc4&# 

(A2) £ 1 >h^t J-^Jt-^2 >h4*^£'J>£,&^Ji#^ifc;$ 4 >XT 

1000 

(B2) >fc 1 ^^f + J.^^ 2 rfaJL 

1000 # Ji#^^*###*ftlM£^^> 
(C)4& 

(P)&££ 1 ti^*t 3 -T-JLtt*** 4 til 

T#4fc*Mk. ^JL^-^'h-f 1000^^-*^^"*L^fc^#(D-l). *»>fcl 
^■T-ti!>"**3^4t^*j*J»-f-Ji***.*-T-, *&JL4MT*-F 1200 

7. #.#*L#J*jJtl^ife*&jfc#||LJL, *-*P#*it#f, *4t» 
>h^^^f, 3— ifcjfc/t Aifcifc-?-. 

10, l *fi£ttjfc##.jL, *t. 

12- —ft&&ffl£$L&%i. ^^fT^A^(Al), (Bl)tit&(C): 

(Al) >£. 1 ^frf* £.>y% 2 4 

(Bl) *. 1 ^fti^# 2 'ftt^gi&A^JLtift&^ti^fri. 
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01802443. 2 



ft *J 9 J* 15 £3/43=1 



IS^T*^" 100- 250000cS 

14, ^*L^J^^-12^ 13M-^^#-^^J^L^^, #i*t-J--ti£ 
(Al)A^lrt >^Ji^(Bl)^^^^^t^f^-t 
if-iL^^ W0.4-6.0#, -L*iL(C)&^, ^*ti"Jii£(Al)&^:fc_h 
i£(Bl)il^6$&^:J:^# 10- lOOOppm. 

15, — ##-&#]lJL^#, # + , ^Ti£&^ (A2), (B2), (C)*» 

(D): 

(A2)£ 1 ^^t*^" 2 ^^JJ^^^-h^^lt^ 4 iSlTttfc. 
^X^r^" 1000 ^-h^^^*^^"^^.^:^^, 
(B2) )>£. l^^^tJ-^*^T2>h^^!j^^-Ji^^^, .fiJL 

^r^- 1000 >aJi^^^*^^r*LiL^^^, 

(C) 46#$H£.#], v^^L 

(D) &il,£. 1 'H^t^JI-^f 3 ^frntkM^^tttiLM 4 iX 
T#*t*M-, *&JL4MT*f- 1000 #^J:tf^;M£4fc^#(D-l). ^ 
& 1 -i-^** 3 ^^^M^-tttt.*^, «JL*#*-f 
1200 fbfr^^#)%fa$£Vl*kfcfr%l(T)-l)tfl%-'y 1 #^/MMfc^4fc. 

16, #-1^^^^-^. 15 ^r^.^^#-^]lH.^^, &t> £-hi£(B2)il 
^;f»Jis£(D-2)&^t> *i-f -ti£(A2)&^^*t#M#^#;^Ji& 
(D-l)&^* t # & ^ 0.4 ~ 6.0 ^MJl^M. 
fe^-, _t£iL(C)/k^, xj-f -Lj£(A2)/&^, _hii.(B2)^^^_L^(D)^^ 

10~ lOOOppm, (D)/£^, xt^Ji^.(A2)A^^Ji3€(B2) 
^0.1~40**%. 

17, ^*L^J^^- 15 i£ 16 *i-&«*#&41&<g*4*, -ti£(D)il 

3~8 +^£-f-tt4MUfr. 

18, 15i£ 16#i£tt#.&*J*a£*4&, (D-l)^^ 



01802443. 2 



ft * i m * ^ B4/43X 



&ftjfftH£.&4Ufi.)4Ut. TJWt#UfcO**fc* l, l, 3, 

3- V3Z*^^^ &^-fk^1&. WZ.t$&fk£L. 1, 3, 5, 7-e?££pr^ 
- 1, 3, 5, 7 - *FJ^v2?^it£L. 1, 3, 5, 7 1, 3, 5, 

^flMI-VIUMfe*^ J^#^-l-*m, 1, 3, 5- jlz^l- 1, 1, 

3, 5, 5-if|. = ^, X£*MUMUfe, 1, 3, 5- -= 1, 
3, 5- JL^.toJ^f^i^ 1, 3, 5- =.^#^-1, 3, 5" 

19, frfr$\£r$L 15 & 16 ft&tfj 

- T8 - iM^JMUfc, 'M— V ^&&) T8 - >fMMfe£.:£, f 
AT*«A^|t.*t, ^J-iL4fc5f>^|L^ 1, 3, 5, 
7- Wf-S-SfrWiMMfe. 1, 3, 5, 7- Z^l-^Eg^^Mi^ 1, 3, 5, 
7-E?&;g.-2, 4, 6, 8- 

20, -IMi 15 & 16 ^r^^^-^^JIa^^, 4tt> -t«t(D- 

1)&^#: 1, 3, 5- =Lt,*M^- 1, 3, 5- ^^^^^Lfk^ttM. 1, 3, 
5, 7-e?£*^-l, 3, 5, 7-E9^S^^^^)fe, #JL(D - 2)A^ 

1, 3, 5, 7- ^*f^£f^*£^*^ 1, 3, 5, 7 - W Z^^Jf 

1, 3, 5, 1 ~ W W fk^EL. 

25X:T*^" 100~ 250000cS tfjftA. 
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01802443. 2 



i# m 45 



Hl/3331 



& 1998 ^ Proceedings of the 48 th ECTC 1178 % - 1185 # fUfc 

££^#.&-#J . £f^i5*^#;^J # >F^. (ii)£ 1996 Journal of 
Non-Crystalline Solids 80 557 ~ 563 X, ^(iii)Intl.Congr. On 
GIass.S29 ~ 436 ftJLfc^rtfj&m. - Wifc&&Hib%¥>1L%L#i&ft\tfi7r 
"t. (iV)^ 9 1829914 -f-(#?fBg 62 - 297369) t'&^T'fcffl Sf- 

2786996 t^HM^/H ^J^^^i^fi|^^^^^#r^^^. 3 *K (Vi) 
5991493 t^^T^^^^*L^^#^J> W-kr%L~¥ 

*t*. ^--^^^^^J^^^^^^ (i) 250t:^_h^ 



01802443. 2 



« m 4? JS2/3331 



&^(A1). (B1)#A(C)##4£#)M^^(T&##^ 1 &&M*a.&%i) 
(Al) £ 1 ^^^-t^^^" 2 ^^'J^^i^^ 4 >*Ttf 
(Bi) £. l 2 A-&G~H*k&^-±-tf}M^-&j%M>n. 
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01802443.2 T& H J3 # H3/33J5 



(C) tt£4l4b*l. 

(A2) >& 1 >h^t^ 2 >|-^^f'J^^--h^^#t^ 4 >XTtf 4£ 

^ jl*^- iooo « Jl^^1:##4MMMM£, 

1000 >»JL^^*ti^ML& i Mt'&, 

(D) &tl£ 1 ^^^-t^^^3^^J>^:^^Ji^^ifc^ 4 VX 
T&J&*$&, ^JL^^^-riOOO^^Jr^^^^^^^CD-l). jfc^l 
^ftl^*3 ^^fWJfc^-t***.^, ^J-^'M" 1200 
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01802443. 2 



itt m V H4/3331 



JMrfc*.**«N&*fe. *M4b'fr. *j-'»ifc*t. 

A*.#.****, it «i-J«.4fc4t, **S£.*fc, 

J.!>'— *P^*it*»-t^Si.«4*^r 2~ 8 -ML*-J-** 

3t Zj L(-ch 2 ch 2 -) tfimfrT, &&&£*&&Mr--+*k&T&st&Zj 

I I 
-S i -CH 2 CH 2 -S i - (3) 

I. I 

it 1, 2, 3- - ^ =.^^»*'&^^^-^^^^L^-5r«^T^.(4)^r^^ 

I 

-S i - 
I I I 

-S i -CH 2 CHCH 2 -S i - (4) 

I I 
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01802443.2 



* m m msmw 



^^*i±^8t, #M£&^;t3&^&:>\ flat, *£^J£ 

JH#&&ti^4L4b4MFflM*. -t*#**4t4^U^# 0.01 ~ 30 

% ^^30~80^*%^_t^^^^^»-X^Ji^--#^^, 

^ 0.02- 20 v^^L 40-70 f f % ^Ji^lf tt^A-h^- 

#*£^tf^#:^r^2~8>K #.&2~4>K 2~4>Mt.tt 
#'J:fe>#: iLjfcTpl- WjEfl-, *Pl-ikZ^ £.g-3£Z^ 

^*f^j£Z^ Z^£pr#, ft£Mf\ T**F#, £,J-Z^#. 
^T^^##>^Tl^^#. 2-4-^^.60 3fH£^-, 1, 

2, 3-^^J-^^l, 2, 4-T.= &. r?&_E.2~4>^tft 4 « 
1, 3-^^-^-2-5LS. 1, 3-T-^S-2-X&, 1, 4 

-T^l--2-X^. ^^h2~4>h^^ 5#h*£^-, 3-T— 
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01802443. 2 



$L m 45 316/3331 



4-5L^»^^ 1, 4-T— ^-2, 3 - X^. i£^2~4^3i<$ 
J^JM^,, tfeT^^^^-it-ft^-^ 1.55 m m JStJSL 1.3 m mitit'ti^^3fe 

TS. £.1-. £.4.. JtJ-. -h/V^4L#^ 1~ 18 
###JM*:*TJa#&*Mk -S- 

ititi&i^^^-^^., 1.55 m m fX^L 1.3 m mitit 

n,*» n 2 ( ni > n 2 ) 9 iK^&tf fc^ft^mtf J^&&&&fc& 
^#T^(l)4L^###^ n 2 . iJ^4£>Ir3i#&^#T^(2)£^ 
XrM^ n 3 . 

V (nrnjJ-CCy (n, -n 2 )-n 2 )/3)-0. 05^n 3 ^V (Di -n 2 ) + ((iW (nx-n 2 ))/3)+0. 05 

(I) 

V (n,-n 2 )-((7 (n 1 -n 2 )-n 2 )/4)-0. 03^n 3 ^7 (n,-n a ) + ((n,-V (n 1 -n 2 ))/4)+0. 03 

(2) 



n 



01802443. 2 



« SB & J&7/3331 



*#f^«*^llt, &&#vM^% 1.45, *!'JJLi£^(l)#£& 
7*7 1.40 <n 3 < 1.50, Jl*!L£.(2)JS'] 1.42 < n 3 < 1.48, ;M#-i£#Ak. 

^fLL^f^^.^^M., ^(-H-^^T ^^1-)^^. ^(JE-£&M~*f;£ 

^ 1 ^^^]^JL^^^^TiiA^(Al). (B1)#>S.(C). 
(Al) &\ A-fr^* ^-y% 2^^&&^&fo s ?±tfi&M 4^T 
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01802443. 2 



ft m =8 Jg8/333l 



(Bi) £ i >h^^-t^i>^ 2 >he,^^>j^^Ji^ii J ^^-^^-*L 

(C)4S*«4fc*i. 

&*MI- i*Jtflb£.. ^#Sfe^; ^^t^3 6^^#Sb^ 

& H *k&&)*k%>1& U T^H^ft^- ^J-VJ-^^t. 

100- 250, OOOcS 

C H 3 CH3 CH3 

1 1 1 

H 2 C = CH-S i-O (-S i -O) „ -S i -CH=CH 2 ••• (5) 
I I I 

CH3 CH3 CH3 

( n % 3~ 1500) 

CH3 CH3 CH = CH2 CH3 

II I I 

CH 3 -S i-O (-S i -O) m - (S i -O) „-S i -CH 3 • • • (6) 
II II 

CH3 CH3 CH3 CH3 

( m=2 ~ 150, n=2 ~ 150 ) 
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01802443. 2 



ft 99 45 ^9/33^ 



CH, CH, Ph CH 3 
I I I I 

H,C=CH-S i-OfS i-0)„-(S i-0),-S i-CH=CH, (7) 
I I I I 

CH 3 CH 3 Ph CH 3 

(m=2~150v n = 2~300, Ph - 

CH 2 CF 3 



(8) 



CH 3 CH 3 CH 2 CH 3 

H,C=CH-S i-0(-Si-0) B -(S l-0).-S i-CH=CH 2 ■ • 
I 1 I 1 

CH 3 CH 3 CH 3 CH 3 

(m = 2-300. n= 2 ~ 150) 

^qc&ifo • T £.(12)41^ T ^ =- & ^ *p 



CH 3 CH 3 CH 3 

H-Si-O (-Si-O) .-Si-H * • ' < 9 > 

I I I 

CH 3 CH 3 CHa 



(n=3 ~ 150), 



CH 3 H 



CH 3 CH 



3 



CHa-Si-O (-Sl-O).- (Si-O) n -Si-CH 3 dO) 



I 

CH 3 CH 3 
(m=2 ~ 200, n=2 - 200) 



CHa CH 3 
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01802443. 2 



ift W & jg 10/3331 



CHi 



H 



H-S i-O (-S i -O) „ 
I I 
CH 3 CH 3 

(m=2 ~ 100,n=2 ~ 50) 



Ph CHa 

I I 

(S i -O) n-S i-H 



(1 1) 



CH; 



CH : 



CH 2 CFa 
I 

CHa CHa CH 2 CHa 

I t I I 

H-S i-O (-S i-O) m - (S i-O) „-S i-H • • • (1 2) 

I I I 1 

CHa CHa CHa CHa 

(m=2 - 200,n=2 ~ 50) 

- # - & - ( p - —mym&yj. & - 

t^^T 0.4-6.0^, Jt^ig^^-eL^^- 0.6- 4.0 fetfj^Sttfj _ti£. 

^-h^^#^t,^(^^(C)), ^^f-Jii&(Al)/£^-ti£(Bl)jk 

10- lOOOppm, 

lft&M&.&%i, l^-h^^^^(Al). &^(Bl)#;SUk 
^(C)^L*h, % T £1 <MT 3 4k. 4S#;0££L&#£&t 

1 #«^^j^^^^W^.^^^(^^i^^^^-^^^^)i^>S. 

XJ^ff?*t^ 1 &##J£R^#&*;# 20**% ^Tst^^PI^. 
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01802443. 2 



itt m v mi i/333i 



(A2)A^4*j£|Usfc i frfc. T«*JL4t*. + 

^tfJM 5 ^, -fcl^^T-I- Tl-, 64> -f-^fct-I^Si 

2- 2-*&*&*#*Uk, 3, C 

*.*-JSlA3, 3, 3- =-fl^.8^R&#£&t# 1 
2 *M-htfJMtg-. -Li£(A2)&^, %l&3L&%1}»&JZl$-Q®4C 

A2Afr + ¥l4ML&&*kJ& J f- 
_htf ^^#^03 t» 0.04 «-k*m*Mk- (A2)&^ 

##>^}& ^##11*11^, -ffc^25t:^ lOOcS % *K ^S^bT^^ 

i^^'^^^^T, #L.i& 250000cS >^T. ^-h^(A2)^^*^ 
*i£'h8t, #-^#*tflM&, ffsVX, 1000 »U_LG^ 

^&0ir# 2000 #-t#^^:, itft&*#5000 >XJi#^*. ( 
(A2)&^, W-fr^^Um -h£.(5)(*t> n=ll~ 1500)^^^*1^^ 
^^^S*£^M,|^^, T^ffi-t^^(6)(^-t» m=9~300, n=2) 
4L^i# Z^^^-S^^^- ^T>*#-ti££.(7) 
(-g-t, m=ll~150, n=4~ 300)^Vf#j Zsf% &^J££-*k^& ~ 

^ \ Tv^^-t^iC(8)(^t, m=ll~ 300, n=5~150) 

(B2) &4ttfi%L%¥>^*k%&, ^'J^^(A2)^^^^^^ 
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01802443. 2 



& m 45 Jg 12/3335 



^ JL JL^ 1000 tfl Ji^*tt^k&JMMUfc. jMMfe^Tfr*. 

«:MT= *PJ-> Z*]L. T^-> +— 

2-;£&£^ 2- 3, 3, 3-^i, 

fc.flifc&'P*- «A 3, 3, 3- =.Jlft&.fe£tiftLtti.£4 p 1 

#^*L^S. £ *h-hi£(B2)&^, ££^*it'Mtf, *f-B#«ftIf- 
4&JntiL7&r$L'&-m4b t 1000 **-h#^*. 

(B2) ^^^Ji^^(9)(^-t, n=U~ 150)/^# H^sfcl^- 

T*-^ft.*fc*^, Jii££.(10)4l^«*'P4l- H *k%*%i - ^-r 

_L^iC(i2)^^^ TS^-i-^ T J-^^M:) 

Hit; - **V^fl*fc**.4lr*. 

ft%&^%LWtfj% 2 %L&&*4&mtfj&&mtM ((C) & 

&&mtft}tfjfafa J i, fa*f(A2)&fr. (B2)^.^^^L(D)A^^^**, 
10~ lOOOppm £#^4fcil>£> ^X^- 

2 #4£#m^4& t^tf # (D)&^, *#7*.** 
(A2) A^^^^^^^^^%^(B2)A^^M.^^L^ 
^^^AJ^J^i^^A^^^M^^^^¥*^^^^n^^^iM. (D) 

4&, tt-tt^ i^*i-^*L^#ffi^-gi5^„ *t. 

te&JL#3fwil^(A2)*»/Jl^ ( B2 ) fi.^^f-at^fiL 
(D)&£% i^^^l>h^^tJ.^^r3^e,^f'J^^-Ji 
#4&l£37 4 ^T^^#^-^JL*^-^^ 10006^^^t^^-^^fc^# 
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01802443. 2 



TSL W V % 13/3331 



(D-i), *x*j£ i \%-^r*?3L>y% 3 ^e>^^fj^-^-t^iL^^-^jL 

1200 tffr^^&%fc^fr&4t&&(n-2)i&M£LtfjM.>y- 1 

frm&^^JL 1000 1200 #.i&(D-l)&^ 

(D-2)^#JJ!r#* A 700 tf^*^**. 1100 £ D 

(D-1)&^%^T, (I)-l)Afrt#i&&i$&M-'y*> 3 ^^^-^(B)J^ 
1 +*.J&*J6LMLJt&4T*L4~, &%&&&Jkt\m$& 3 

3 >^^-#(A)&^ttf 1 +4&$&J6LM-fr*k&. ( 
>ft#(D-l)&^, 1 3 >h«Ji^^#^it 

^f-ir'h-J- 1000 ^4^^: =(i^l-^fit|-l-)f|.^^ 

■f-t: 346.72). 408.78). 
^-^^^^^(^-f-*: 144.67). -H- ^^^^^-^^^(^^*: 
154.37). 140.25). 2-Z*1$&V &JkEL{fi~ 

-f-*: 124.26). 1, 3, 5- -=&#S-1, 1, 3, 5, 5 - .5- 
^. (^-^*: 272.57). =- 110.22). 1> 3, 5 - -H- 

&#J--1, 3> 5- Z-*?&$£S-fk& t %L (^^-*: 255.54). 1, 3, 5~ 

1, 3, 5- Z-V&ftZ-lkiM (^*: 258.50). V&ft;* 1 
StM-^S^C&^S— V ^£^S)*£*£(^^-*: 458.85). mZstfr^ 
^V&VJSfe&IUMfrCa^*: 314.41); 

^^T4^^_h^^^^^JL^^-*^M" 1000^^^,#J^^": 
^^^-^-&^^^)^^(^-f-lr: 432.88). 1, 1, 3, 3 vJZjH$&^-¥ 
&^-*k%£L(^^-^[: 340.72). &*fr&J£ft(£^f:£: 136.27). 1, 3, 
5, 7-W^^^--l, 3, 5, 7- e?*P WliSUB^^ 340.72). 
1, 3, 5, 7- E9 1, 3, 5, 7- ^ fk^^i^t ^ "k- 344.66). 

/V^#^-T8-^+^^(v^-fe^^^f-^)(^f:: 633.04). i 
Z^^&Tl-^&^Wt i&fk- 430.82). 
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01802443. 2 



ft m 45 3£14/333J 



234.45); 

^ 1000 6^^^, W-k>%: V3i$ft^^tk£i (^^-'1:: 256.37). 

(^-f-t: 192.37). E9(2-^&^#StftJ.^^l>)>^^(^^*: 

544.66). 

##(D-2)&^, W-!*>%4k 1 ^-f-ft-Mf 3 ^^-L^^'life^^ 

^W&C^*: 424.74, 8 >h&). >M— V *-*£*^) T8 - te^-lSiiJjUfe 
(^^"*: 1017.98, 8>^). f ^M,4fc3^*£^i£C^*: 240 - 360, 3 ~ 
5>hfi,)* ifl-JfM^ (^^-*: 300.64, 5 >hiu)> :£.&&4fc*fri£ 
366.58-488.78. 3~4>hii,). E?JEfe^*L (^-f- 

296.61, 4 >h5L). 1, 3, 5, 7-E9&S-2, 4, 6, 8-^^.IMf 
e?j£^:&e^*: 348.78, 4 1, 3, 5, 7 c?^&5T^ii^^(^ 

240.51, 4>Ml)> 1, 3, 5 - =- ¥ =->Si:$J£ (^*: 180.38, 

fc&&T(A2)&frfr(B2)Afr&j&-§[% 0.1 * J:% £>] 40 H% , jt>ft 
& 0.5 ^* % 3] 25 ^* % . 

t#J(A2)&fr. (B2)&^. (D-l)J^^>^^(D-2) 
&^#^f:, ^xt-f_h^(A2)^.^*t^^^«^-i-^(D-l)^ 
^*ttf^S<^*t&lfc, ^^_hii(B2)^^^^Ji^(D-2)^^ 
t 0.4 ~ 6.0 it-ffci^ 0.6 ~ 4.0 A-M -hiJLli.^ ^ . 

£it^(D)^t, 3-8 ^J^A-f-^AMA-f JI-^TiCft 

(1), 3»_hi£(A2)&^ (B2)^^^^L-h^(C)^^^^^»liRif; 

(3)^^-^, &$Lfc&4tM. 4*#JjM££(D-l)£.£*, 1, 3, 5- 

1, 3, 5- ^yg-Zf^fk^lfc. y*ZL 1, 3, 5, 7 - W 
3, 5, 7-^T^^^^^^#^^r^T3~8>hii:^^-^Jf^^ 
*.«r, 4t;KKD-2)&^, #*Jitii«.« 1, 3, 5, 
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01802443. 2 



% m 45 Jgl5/333l 



7- R^l-lfra^^ff 296.61). 1, 3, 5, 7 - W Z^££ia?*i:^ 
&1SIJ81 1, 3, 5, 7- W^&^W^^^^^^^r^" 3~ 8 ^fkfo^-tfl 

ft-t-IV&ArkM:. m.it1&&&ifcM;, *T>*?£4-m%-ftf>] % 

«:MMM«jtjt 

#&jL&;fc^###*h 1.5 xio- s /C£t~Fti$#I£ 
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ift w ^ HH6/3331T 



gL$m^&i± 1.5 *10 s /t:, JN£«*gMf*»fc 
ifc^ttiMMfc*** 1.5 ^10- 5 /TC^T 

^fagt^ — JjMfc^ ^t^. |L4fc#-. fL4fc4*, 

i£^i#&#]#»Ma*, #.i£40% >*T, 20% >*T. 

0.5^m HAT. ^it^'tt^^.* 
% 1 
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A 

#_^Tp^.niU££t 0.039 #£(5g). * 4 # ^(72g)^^— T^-^^ 
^iU£*t; 1 >^ft(120.6g)>&£-, 60X:T>^^ 2 'Mtf. <&&T^&- 

Z^#^-^L^-^^-^M.(^^: lOOOcS, 28000, Z^^^-^t 

0.18 ~ 0.26 it % K^.^- A). 

# 1 # fc~%-&.~M l *k1& (253.13g). 1 #fc(129.3g)~iF ,£.~JUi: 
4^^*-(72g), 1 — V ^2^1-iU£*t(120.6g)>&^, 4£ 

500cS. 9500. 18~22*J:%). 

J-^* 0.37 - 0.42 * * % )(# ^ B). 

tft^l-^l-^i^ 1 ##(211.05g). 1 #fc(129.03g)~*f 
&-^-^ik%L. 4 4^ #-(72g). 1 — T-S-^^F-S-iL^)fe(120.59g) 

fk^EL- — *P ^>j£^JI£^IM*K#>^ 500cS. 9500) (>^#C). 

#^#(0.0240 #fc)5g(0.0676>^ >X;^10#fc#-# 0.01^ 
fc&l£L&fci%-%Ljm£- 5g(0.0240)e?^^g-*i:>&t> 2 'J>Bt. ft 

11.58g(0.096>^£), £ 60t:T,6->& 2 'Mtf. &>&T>y^;SL ;&^#? 1 1& 

Q^J!^"(y U * h 5000cS)^I^^^ D). 

E 

ft 5g(0.0189#^)W^-^^J.^t^ I ^^^'^^.^fi3 1.89g(0.0189 
#^S?5g. 4#£*tf 0.01#ft#Jkg£^i£>&, ir&45£#2* 
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9.12g(0.0756>^&), £ 60t:T^>& 2 'Mtf. tLJ$L&y&&%! 

S|5g. 4#^^*^-6^ 0.01 ^fc ^^#2'h8t. i^j 

6.27g(0.052#&), £ 60X:T,5u£ 2 *Bt. ^.B-T^^^.^.^^ t BMr 

3L%4k^t®m&%J (J&jfr F). 
JSfl- G 

ft 5g(0.0183 ^fc)#^#T^.g-4S t^^^^^St^Sa 1 
T#5g. 4>## 0.01 Jtfc#&8M<o£>&, £^#2* 

Bt. ft^-t^^**^- sec- TM-4SiMt;# 4^^^*6^^T1-^^S 
JUfe:& 8.83g(0.0732^#), & 60T: T>6-,& 2 *b Bt. aWF^L^ 

>&^H- H 

ft 5g(0.0168#^)^-=-^^a^t^>^ 2 4# 
^ ^ir^^-T-S-^^-i-^^^: 8.10g(0.0672#&), 60t:T^,& 2 'h 

(JK4tI) 

(**f) 
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fe4t&3% J fr\$ L &M&n(fLM:£-& 120 n m, £f&JU£: lOum, *f 
&%rM^-- 1.46. tL&XrM^ 1.44). 

^^i^^^J^it^:(^^l^^^it^SMC18), JU£: 1.8mm. 
4.43mm( 0.23 #SE. ^ 'V-^frtfjlftM^'- 1.580.^^ g=0.326. 
1 >i^2E(=2 7T /g) = 19.27mm. 

LBP20). jL*£: 2.0mm, 1.5mm ( NA=0.30 ) . 

£4M£4MbJ£(4f'4i- J F L : 1.46). 2.1)^#>&^J^ 

O.in iA**^^«b|L*^^TIL*^*t#«i«*ll4fc^J» 
^«^tSi:Zr tk^J^ 1:1 j&tt*Mt&£*4fr t. MI>fW3ff% 

_h, £ so'c^&Jiug 10 ^&tm&£-Mr 

*t«& 1.2:1 ^t-ffj&^J&^J&^^L^^^-PH-^t^JiiS., 
*»4tl0M£. tf^JiiM* l*#ttf 4£#^0.4~ 



24 



01802443. 2 
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*!M£-J(#^: 25~35cS. 2, 000)^ H J£fU% - 

lOOppm 6^^>ft^^J(# - — Z^^^^^J.— ^ 
^Se.^), #5»J##^J^L^(1)~(17). 

# 10mgJii^^^^L^(l)~(17)^TJ-^ 1 if ^3,iM(25mm 
x 50mra *1.2mm)_t, J*.2p#|l 2 if ^ri&^*£ -ti&, &&&& 
25mm ><25mm^ti, 200X: # -h^ife 15^ 

4*. XJlSI* 1 2 if ^J&M^ft *h*SL, ^^^^yfe/* 

^^^>i.^^#l g #fc^^^H.^^^f!l^i^3ml^siL^^J#^^t, 
lOOVfa&frm 30 *Hfr/8 100 *(> 

*b4£#'J l 

1.33ml ^J^$<*l(PDMS). 35.6ml tf) Z^-S^fct 

(MTES). 2.67ml fL,&£t;(PTFS);frp J- 100ml #&f- 1 & *k 

8:83:9). JlJijl, 5 #iS.^^ife 70 X: , fa^ 5.4g 

i££;?il^# 30 2>&^^^^ 

*liSt^^i« ^7^41 2. 
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¥j&m. M.4t>&®T&&4f 

A**ii:i±**.**£B. ttAXr *.#* t 1&&. 



4L1 







# 1 J*# 






No 




(g) 




(e) 




(s) 






1 


A 


0.5 






j 


0.01 


1.5 


2 


B 


0.6 






J 


0.01 


1.5 


3 


C 


0.5 






J 


0.01 


1.5 


4 


D 


0.4 






j 


0.01 


1.5 


5 


£ 


0.4 






j 


0.01 


1.5 
1.5 


6 


F 


0.4 






J 


0.01 


7 


G 


0.5 






J 


0.01 


1.5 


8 


H 


0.4 






j 


0.01 


1.5 


9 


A 


0.26 


B 


0.14 


j 


0.01 


1.5 


10 


A 


0.08 


B 


0.32 


K 


0.01 


2.0 


11 


B 


0.16 


C 


0.24 


J 


0.01 


1.5 


12 


B 


0.28 


D 


0.12 


J 


0.01 


1.5 


13 


A 


0.16 


E 


0.24 


J 


0.01 


1.5 


14 


A 


0.16 


F 


0.24 


J 


0.01 


1.5 


15 


A 


0.2 


G 


0.20 


J 


0.01 


1.5 


16 


A 


0.32 


H 


0.08 


J 


0.01 


1.5 


17 


I 


0.40 






J 


0.01 


1.5 
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2 

















(N/mm 2 ) 


& 




1 


0.2 


40 


1.42 


it 


it 




7 


2 


0.2 


45 




it 


it 




z«l 


3 


0.2 






it 


it 


'\ Urn A 


7 7 
Z.Z 


4 


3.0 


35 


1.43 


it 


it 


it 0.1 


7 1 

Z.l 


5 


5.0 


40 


1 f*0 


it 


it 


Jfcg ft 1 

v.x 


7 7 

Z-Z 


VP 


3.0 


40 


1 5K 


it 


it 


0 1 

"n^/^fc. i/.x 


7 "X 


7 


2.0 


30 


1 57 


it 


it 


'\ V.X 


7 1 
Z.I 


8 


0.5 


50 


1 59 


it 


it 


^J5-0.1 


7 ft 
Z.U 


9 


0.2 


40 


1.46 


it 


it 


0.1 


Z.Z 


10 


0.2 


45 


1.52 


it 


it 


^>S.0.1 


7 1 


11 


0.2 


45 


1 49 




Aj 


-n^-^V— U.X 


Z.1 




0 1 


*u 


1 4/i 








Z.3 


13 


0.2 


45 


1.53 


it 




^F^O.l 


2.1 


14 


0.2 


45 


1.53 


;£ 




^^0.1 


2.2 


15 


0.2 


45 


1.49 




it 


*it0.1 


2.2 


16 


0.2 


45 


1.46 






*it0.1 


2.1 


17 


0.2 


45 


1.40 






*;lo.i 


2.1 


18 






1.43 






60 


03 



$l 3 







*f ( £f ) 


1.45 


( t«^# ) 


1.590 




1.52 




1.46 
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^ 4 





% 1 #.*F# 






(dB«m) 


(dB-m) 




1 






1 


11.50 


11.16 


2 






4 


11.50 


11.20 


3 






9 


11.50 


11.12 


4 






6 


11.00 


10.10 


5 






5 


11.00 


10.00 


6 




&VL 


8 


11.00 


10.20 


7 




M 


10 


11.70 


11.30 


8 






13 


11.70 


11.20 


9 






14 


11.70 


11.40 


10 






7 


20.40 


19.20 


11 






2 


20.40 


19.60 


12 






12 


20.40 


19.40 


13 






11 


15.10 


14.80 


14 






15 


15.10 


14.70 


15 






16 


15.10 


14.80 



^;&#J 1~3 

-£^3; 2cm 4, itit^r 25*im^^^l^ii^f 

M 1550nm #it£;fc, 1 ft , >^ 2 £ — A 8* 

|JL^ 5(#4£#] t&^X.AVXTk. 9)>&r 2 #-;fc£f ft # ^ 1$ # ^31 J._L, 

%>&&M*SL&%ltf)&m* ®fc£tfifc&$L&{$L4tfi 1~3). 
^^-J 4-6 
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^T4W^^^4)1, 12 # — 5&^5, ^ifc. 25 4£ 

2 *-ti£afc#*J*t^&tt 626(^^^.^Mit:^: SMC18)#-$-- 

**.)Jl^;$, 4£#^;fc£f-l &j%—%,3fi^M 1550nm 
£)# l*££tt6JL, itit^ 250|iin«**ll$, i£i±|5 2 26, 
tfL^jLZf 21 6^3 — ^#A«-^it#^^i:t:j^^^L^^#i*.^15rit^: 
£T^&T##Mg-#]£i^ 5(#.&- 6. 5 **8)j&-ffMt2 
^it^ 626^.|Bj, £3 2 'hBt^^-^^K^L^l 110t:&K^ 5^^, 

7~9 

«4K«il:tt 6 £jfc#X# Jlt^S, 1550nm 

-h#;fc£f 1 #3 — %,Zt^M, &it#J 250nmtt^l I $, 

«, ^:^2^BtiL^^^K^iiox:^K^5^, ^^^>ft„ #]& 

j&rPH" 4 #} 7-9). 

^^fe#J 10~ 12 
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¥j 10~ 12). 

13~14 

*J 11 #^#f^^*ta^ 4. *f &-£p^ 2 >X;3l&,g#^ 3 -tiE.^ 
m&^Jttti^JkfrSm* lm)l #^^JMt-^>&*8-# V^#-t, 

Jfc, &&&fflia.&& 5(&&M£k-f 11. 15)>&rFfr£ ( 

j:2^et, ^^^ffl^^L^^^^-PH-^^^iiox:^^:^^ 5^4}*, 
& © to. Stf ^1 !fc^*M£#] &-HJ-ffr4L*r # ^ #1 
PFK 4 tfj 13-14). 

£*M*i 15 

^^Jiii^^^^#ife,*»^^^^^^J 13-14 +4tm 
&?Ltf-, i&m&&ffl£L&%i 5(^^]^-f 16)%lK£.£&W 13~ 14 
Jfl %L&th 5(&&%\%>^ 11 15), BHb*-*K £*M»J 13 - 

14 m%-&&ftfcnfr&fc^Qfa-ft %>%&M 4~6 ft# 

^;&#<J 16 

JMUt^*&#! 4~ 6 t^^^t 6, 26 ^LlBj^rW^^^JIa^^ 5, db» 
®7^T^, #i£4fe6, 26 k^^^f" 12^l»q#$l^ J^&#M£#]£JL£^ 
5(«^li6f 4), liMfc4L*K *>%&W 4~6 fl#Jfcifc#ifc#;4L|B)fi** 

>. &*fc*i 4 Astern tfjik. 

17 ~ 22. 

(A) 1, 000CS/^-f- 
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*£fL£t.-£-3^(#>^: 5, OOOCS/^^"*: 35300 ffi #[VDPhS-DMS]). 

(B) H ik^EL- 

25~35cS. ^: ^ 2000 ^ [MHS-DMS ]). 

^^(^-T^^^^C)^!!^ 2000 #[MTFPS]). 

(C) # - -n^^^c? T^-— ^^^Se.^^? 

(D) (D-l)/k^ 1, 3, 5, 7- W 1, 3, 5, 7 - ¥ 

J-Jf 344.66. M # [TTVTMSTS]). 1, 3, 5 - ^ 

3, 5- .= T 258.50. ^#[TVTMTS]) 
VAjBLmk#$ t &.iki&{fr^-±: 256.37, j^#[TAOSl). 

(D-2)A^ 1, 3, 5, (^-^'3:: 240.51 

j^#[TMSTSl)iaiL. 1, 3, 5, 7-s?Z^-2, 4, 6, 8 - I 7 ^JS£ e? 
(^^*: 348.78. ^ #[TETMSTS1). 
ik.&i&, >^5#r^, ^#^-tii.(B)^.^^^Ji^.(D-2)^^t, 

&**t, 0.4- 6.0#-^^^t^Jiilg 4 ^^^#i*,, ^*ti"(A)~(D) 
A^^^iftf^»M lOOppm $ *#(C)&^J&, 4&_ti£j&^i£ 
^t^, #^'J^^J^#(N~ U). 

# lOmg Ji*£#4£#l^^&(Pl~U)i&TJ-3l 1 ^^3£*j§(25mm 
x 50mm *1.2mm)Ji, &*P#^ 2 T^^J^L^ & -fgr -Gt*MI-lR 
£^4f-,H& 25mm ><25mm^M, 200t: #&;feiL_h;fcj& 15^ 

!k%> % lg 3ml #J&3l#l#,Sr#L 

t. £ 200X:;fra&*t3£30^*f, ^]^^^J£#^6^^^, -ff^T^ 
m 100 

>H, 24 'Mit^j&, >^^r^F, iootc^ 200t:#l# 

I'M*. 3/ 7-^^iX^^^7^^#4l:5S^[^^^^], 

ft%*kfaVX 50cm/^^il^tSj^^^^4i^^->gr^#J^^L^^L, SHiJt 
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& m V KI27/333T 



£-F£*fc« 17~22 i%JM L 3'*ltf&£-^-f&. 6. Jt 7. 
17~22 t, 4M*T— t 4M**i**L'K 
^>^0.1%, &^&&0iALft***'$:%'%lkZ-Jff¥jiiL% 5N/mm 2 «_h, 

4N/mm 2 «-t, ft. 



$l 5 









(B)A^ 
































(**%) 








(**%) 






17 


N 


VPDMS 


90 


MHS-DMS 


73 


TVTMSTS 


. 23 


0.9 


18 


P 


VPDMS 


80 


MHS-DMS 


15 


TVTMTS 


5 


0.9 


19 


Q 


VDPhS-DMS 


90 


MHS-DMS 


73 


TVTMSTS 


23 


1.0 


20 


R 


VPDMS 


90 


MHS-DMS 


73 


TETMSTS 


23 


0.9 


21 


S 


VPDMS 


90 


MTFPS 


8,0 


TMSTS 


2.0 


1.0 


22 


T 


VDPhS-DMS 


90 


MHS-DMS 


8.0 


TAOS 


2.0 


1.2 




U 


VPDMS 


98 


MHS-DMS 


2.0 






1.1 
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6 



















17 


N 


1.45 




JL 


0.1 


18 


P 


1.44 


it 


it 


? A. 0.1 


19 


Q 


1.50 




JL 


0.1 


20 


R 


1.44 




JL 


*JL 0.1 


21 


S 


1.45 


JL 


1L 


0.1 


22 


T 


1.50 


X. 


1L 


*<«-0.1 




U 


1.43 


X, 


3L 


0.1 



JL7 



** 






5rfe7&j£(N/mm 2 ) 






(TC)(i +Ht*\) 










17-1 


N 






7 


7 


7 


17-2 


N 


100 




7 


7 


7 


17-3 


N 


200 




7 


7 


7 


18-1 


P 






6 


6 


6 


18-2 


P 


! ioo 




6 


6 


6 


18-3 


P 


200 




8 


8 


8 


19-1 


Q 


100 




5 


5 


5 


19-2 


Q 


200 




5 


5 


5 


20 


R 


200 




5 


5 


4 


21 


s 


200 




6 


5 


5 


22 


T 


200 




5 


5 


4 




u 


200 


4 


2 


2 



23 

^ 3 1 ^ 2 it 2#-h^.#-^M^^J^^(^:^J5'J^^ lm)l 

#£^s£^P, ^-^^2cm^je.®f*3l^^-^L^^&>&4, itit^25Mm 
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1 ;fc#f#3*H&-*P-Mm-fc 1550nm iit;fc, i&>V^ 1 
1*5, 2 21 & % & Htt 

^ 8. 

24 

-tp^2 #A6JM|^3«** 2&2#JL&**$*fc*ti**f-(£ 
£.^j5«]## lm, — 3&##3L£^&Wvi: 4)1, 21 # — 

2 *Jii£.afe3ft#i«:fi$:tt 6, 26(&^^#^^it#; SMC18)tf 
#Ji. «.-fc*£«**£il:tt 6, 26 tf^htfsfc^ft, £-t*£;fcf 
i^^JL^S, -fsMf^it^f 1 #£*N£-SF>V#alL^ 1550nm#iit;fc, 
i&>^ 1 $t^i£4i; 6, i£i±^ 250m 6^1$, ii.i±$t#i£4t; 26, 

£f2i tf%tY&^M&tftt&&&&£&%&fa^ft&> iH^jMfttfc 

25 

^tH7^p*h,^.^^^ Q(25) m&*>&tfik*f®7t. 
#ffl_L#;fc£f 1 tf)%$,^^M 1550nm i£i±^ 250nm# i ll$, 

f&&fr&&M%L&%l Q(5)>&rPH^i£4t; 6^*-S 7^1?], fS2'J> 
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£;&#J 26 
%:%L&\ 27 

*l 5 11 4. ^ 2 «^ 

&>gr^ 3 «JUfe#.«3aafc^«jjfc#f(ifejft.^JW^* lm)l 
& 2cm#&Srtl&*2^4&&>g;4;&, S^-f-it*** V3Mt-L, if 
25M m *tt^l*4fc£i*^ii JlJ£J&^*J&;$ 9 #3&#*t^i£*f 
1 fc^tfi % *Y%>^^M$LK. 1550nm^^tit, 1 

i^Tit^f 1 ^ge.^., Q^-W^^^f 1 

t^^^W^^'*. HOT? 6$ £^#9 5 ^^©>ffc. ^l^lHSife^^^ 

i£$L^^-$L 8. 
g;&#J 28 

29 
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*iT^;fr£y>3#](SF20T))l _t, 4£#4i-#J£L^ N(5)^j^L&T&i£4t; 
^h^^ii^&tfitRSia], 2 'hBt, ^^JfJtfJflUMt 110 

>^^^#r«'J^«'J^:#it#:^^#-#J^:i , 3I^.>ffi-5'J 5Pa#T, i£ji&4£&# 
Sf-gfiUMft- He ^, ig.it* ®i^^it#;^l^^^>g:#^^^ 
&i£.£flqi*3# He^tf*, 1.0 *10~ 7 (Pa.m 3 /s), J3'J^##. 

#.#(0), 5£-h*!L$L>*-t^A- 1.0 *10~ 7 (Pa.m 3 /s), M fL*f , ^ ( 

£ 1.0 *10 7 (Pa.m 3 /s) «-t, j5>J^^'li^^. ££^>^9#r^, 

30 

Q(5), JMUE.£*fc#| 24 tft^#:6, 26^|aJ^ 

31 I 
R, ^S2'Mlt, HOTC^^K^*^^^ 

&&j2-gJ$LM&jtJ&. 24 -5Ji& 

E5TjL^„ >S8^T^, ^#il#^^#E5TjL^ 18. 19 6^^#^^22, 
23 Ffc |aj 1% 250 pm, & £ -f-# 13 16 
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^^^f 22 ^#-f 17 6e.^^^#^(SUS)^J^#-^^H|^^-#^f 15 t 
^, £jfc#:Mfc£(jM* ifc *.).hi&?S$. *] /fj 4$m4t#4&M S(27) 
j^i^^'J^ 16^#^f lS^LPQ^fijfii t. ia2'h^, ^.4f-ffi 

*rt,*L*. llOt: ^*K.^*^ftB4fc.j»^,i(a Jilt iq S(28) 

17 ^MM? 15^|Bj^J«I^t. itit#*#^-*#fiM 

ikQ&fyT&lkiftJz. He f A 1.0 *10 7 (Pa.m 3 /s), 

tb^^J 2 

tk%&W 29 Jl. 



4t 8 







£ 2*.^# 




4U**4 
















(dB- 


m) 


ifc (dB-m) 


23 








N 


11.5 


11.2 


24 








Q 


11.0 


10.1 


25 








Q 


11.7 


11.3 


26 








p 


20.4 


19.2 


27 








Q 


15.1 


14.8 


28 






T 


15.1 


14.8 


^ 9 






























29 








N 


O 




O 


**« 30 








Q 


O 




O 


*t«« 2 






*fc«t« 1 


O 




A 
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